Most populations now use hereditary surnames, and most societies have patrilineal surnames. This naming system is believed to have started almost 5000 years ago in China.
Introduction
The Han Chinese population uses hereditary surnames that are thought to be first established ~5000 years ago [1] [2] [3] . According to legends and ancient history books such as the Records of Grand History (Shi-Ji) by Sima Qian published at ~109 BC, modern Han Chinese are largely descended from Yan-Di (Yan Emperor) and Huang-Di (Huang Emperor) who lived ~5000 years ago. Huang defeated Yan and another legendary leader Chi You to lead the union of the three major tribes in China at the time. Prior to the Warring States period (fifth century BC), only the ruling families and the aristocratic elite had surnames. In ancient times two types of surnames existed, namely xing (Chinese: 姓; pinyin: xìng) or clan names, and shi (Chinese: 氏; pinyin: shì) or lineage names. Xing were surnames held by the noble clans. They generally are composed of a nü (女, "female") radical which has been taken by some as evidence they originated from matriarchal societies based on maternal lineages. There were "Eight Great
Xings of High Antiquity" from ~4000 years ago that are believed to be ancestors of most of today's ~23813 surnames of Chinese people 4 . Although these Eight Great Xings are thought to originate in matriarchal societies, it is still expected that certain males may be more dominant than others in such societies.
According to ancient history books like Shi-Ji, Yan belonged to one of the Eight Great
Xings, Jiang, and had the surname Jiang that remains popular today. The other 7 Great Xings are all related to Huang. Of these, Ji is thought to be the original surname of Huang and has the most descendant surnames today. Ying is the surname given to Bo Yi (~2200 BC), widely known to be the 5 th generation grandson of Huang, and has ~14 descendant surnames today. University who was the first author on the three super-grandfathers paper surname was calculated and the average fraction of all surnames in an ancient Xing group was used for group comparisons. Student's t test (one tailed) was performed to examine the hypothesis that O3a1c is more common in Jiang-group or that O3a2c1a is more common in Ying-group.
As an independent source of data, we collected peripheral blood samples from ~1200
unrelated Han males who were either individuals from Hunan area (~1000) or students (~200) from our campus in Hunan, China. The DNAs were extracted and genotyped by PCR- (Figure 1 ).
The Jiang-group has more O3a1c than the other groups (Jiang vs Ying, P < 0.05, Student's t test, one tailed). The Ying-group has more O3a2c1a than the other groups (Ying v Jiang, P < 0.05, Student's t test, one tailed). For the Jiang-group, O3a1c is more common than the other 2 haplotypes (P < 0.01, Student's t test, one tailed). For the Ying group, O3a2c1a is more common than the other two haplotypes, especially O3a2c1 (O3a2c1a vs O3a2c1, P < 0.05;
Student's t test, one tailed). For both the Ji-group and the Others-group, O3a1c is slightly more common than the other two haplotypes (P > 0.05).
To verify the above result, we collected peripheral blood samples from subjects from the Hunan area in China and did PCR-sequencing genotyping on the 3 haplotypes. The results on 851 males again showed similar patterns of O3a1c enrichment in the Jiang-group, and O3a2c1a enrichment in the Ying-group (Figure 2 ).
The two independent data sets gave conflicting results regarding the Ji-group with one
showing O3a1c enrichment while the other with O3a2c1a enrichment (Figure 1 and 2) . Thus, if both the Ying and Ji group were descended from Huang, it is the Ying-group that has relatively less admixture with non-Huang lineages. The Others-group showed similar pattern as the Ji group with no consistent enrichment of any haplotype in the two datasets.
For males with the haplotype O3a2c1, both data sets showed slight enrichment of the Others-group of surnames (Figure 1 and 2 Chinese and greater than Jiang-related surnames (2 among top 20 accounting for 2.8%) and the Others-group related surnames (4 among top 20 accounting for 9.4%) (Supplementary Table 3 ). There are many more Ji related surnames today than Ying-related ones and so it may be expected for Ji-related populations to be larger. That Ji-group of surnames has less representation of O3a2c1a than Ying-group indicates more admixture for Ji-group related populations, which are expected to increase surname diversity as well as population size. The frequency of the three super-grandfather Y haplotypes is 0.17 for O3a1c, 0.12 for O3a2c1, and 0.14 for O3a2c1a in the 1564 samples data from "One surname a week" website, and 0.14, 0.098, and 0.16 respectively in the 851 samples data from this study (Supplementary   Tables 1 and 2 ). These results are largely consistent with previous findings 5 
